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Urinary Tract 
Infection Caused by 
Capnophilic 
Escherichia coli
To the Editor: Increased atmo-
spheric CO2 concentrations promote 
the growth of fastidious microorgan-
isms. However, the possibility that a 
strain of Escherichia coli can be CO2 
dependent is exceptional (1). 
An isolate of capnophilic E. coli 
was responsible for a urinary tract in-
fection (UTI) in a 77-year-old woman 
at the University Hospital of Guadala-
jara (Spain) in November 2002. Urine 
was cultured on a cystine-lactose-
electrolyte-deﬁ   cient agar plate and 
incubated at 37°C in an atmosphere 
containing 6% CO2 for 1 day. After 
24 hours, the culture yielded gram-
negative rods (>105 CFU/mL) in pure 
culture. The organism was motile, 
catalase positive, and oxidase nega-
tive. The strain could not be identiﬁ  ed 
by using the MicroScan WalkAway-40 
system (DadeBerhing, Inc., West Sac-
ramento, CA, USA). A subculture was 
performed, and the organism did not 
grow on sheep blood agar and Mac-
Conkey agar plates at 37°C in ambient 
air. However, a subculture incubated 
at 37°C for 24 hours in an atmosphere 
of 6% CO2 produced smooth colonies 
2–3 mm in diameter on sheep blood 
agar and MacConkey agar plates. 
The organism fermented lactose, and 
the indole reaction (BBL DrySlidet, 
Becton Dickinson Co., Sparks, MD, 
USA) performed on sheep blood agar 
was negative. The strain grew well on 
Schaedler agar plates after anaerobic 
incubation for 48 hours. The isolate 
remained capnophilic after 5 subcul-
tures. The strain was identiﬁ  ed as E. 
coli by using the Biolog GN2 panel 
(Biolog, Inc., Hayward, CA, USA) 
(100%, T = 0,534), after incubation 
of the panel in an atmosphere contain-
ing 6% CO2 for 1 day. The API 20E 
system (bioMérieux, Marcy-l’Etoile, 
France) according to the manufac-
turer’s instructions without C02 in-
cubation also identiﬁ  ed E. coli (pro-
ﬁ  le 5004512). The identiﬁ  cation was 
conﬁ   rmed by means of 16S rDNA 
sequence analysis (1,472 bp obtained 
by PCR ampliﬁ  cation by a previously 
reported method [2]), which showed 
99% similarity with E. coli sequence 
(GenBank accession no. CP000802). 
The 16S sequence showed similarity 
with  Shigella species; however, this 
identiﬁ  cation was not considered be-
cause the strain fermented lactose on 
MacConkey agar and agglutinations 
with  Shigella antiserum were nega-
tive. The original 16S rDNA sequence 
was deposited in GenBank (accession 
no. EU555536).
The antimicrobial drug sus-
ceptibility proﬁ  le  was  determined 
by incubating Mueller-Hinton agar 
plates at 37°C in an atmosphere con-
taining 6% CO2 by the disk diffu-
sion method, according to National 
Committee for Clinical Laboratory 
Standards recommendations (3). 
The isolate was susceptible to am-
picillin, amoxicillin/clavulanic acid, 
piperacillin, cefazolin, cefuroxime, 
cefotaxime, nitrofurantoin, fosfomy-
cin, trimethoprim-sulfamethoxazole, 
gentamicin, tobramycin, amikacin, 
norﬂ  oxacin, and ciproﬂ  oxacin. MICs 
were obtained for the following an-
timicrobial agents with the E-test 
method (AB Biodisk, Solna, Swe-
den), performed on Mueller-Hinton 
agar plates incubated in a 6% CO2 
atmosphere: ampicillin (1.5 μg/mL), 
amoxicillin (3 μg/mL), cefotaxime 
(0.064 μg/mL), imipenem (0.094 μg/
mL), piperacillin (2 μg/mL), and cip-
roﬂ  oxacin (0.008 μg/mL).
E. coli is the most common patho-
gen among patients with uncomplicat-
ed UTIs (4). Two cases of UTIs due 
to carbon dioxide–dependent strains 
of E. coli have been reported (1). The 
mechanisms for development of CO2 
dependence are unknown (5). CO2 can 
play a role in the growth of E. coli as 
a substrate for carboxylation reactions 
(6). Other members of the family En-
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terobacteriaceae (such as some strains 
of  Klebsiella spp.) and other organ-
isms (such as Staphylococcus aureus), 
can have similar requirements (7,8).
There is not 1 best way of per-
forming urine cultures. Guidelines for 
the diagnosis of UTI includes the use 
of sheep blood agar and either Mac-
Conkey agar or a similar selective 
medium for routine urine culture. The 
plates should be incubated overnight 
(at least 16 hours) at 37°C in ambient 
air; alternatively, the blood agar plate 
can be incubated in elevated (3%–8%) 
CO2 ( 9). For fastidious microorgan-
isms, chocolate agar can be added to 
the MacConkey agar and the plates in-
cubated in 5% CO2 for 2 days (9).
The real incidence of these infec-
tions is unknown, but the rarity of these 
strains suggests that the incidence is 
low. However, the real incidence of 
UTI caused by capnophilic E. coli 
may be underestimated because urine 
cultures are not usually incubated in 
CO2. In addition, urine cultures are not 
performed for many women with un-
complicated cystitis. Other fastidious 
uropathogens such as Haemophilus 
inﬂ  uenzae and H. parainﬂ  uenzae, also 
require special media and incubation 
in an atmosphere of CO2 (9). The low 
frequency of these strains suggests that 
incubation of routine urine cultures in 
an atmosphere containing CO2 is not 
necessary. Incubation in CO2 should 
be ordered only if the patient has 
pyuria and a previous negative urine 
culture after incubation in ambient air 
or if the patient is unresponsive to em-
piric therapy and routine urine culture 
is negative. Good clinician–laboratory 
communication is vital. Further stud-
ies should be performed to ascertain 
the real incidence of UTIs caused by 
capnophilic strains of E. coli.
Because no breakpoints are avail-
able for antimicrobial agents against 
capnophilic strains of E. coli, we used 
published interpretative criteria or En-
terobacteriaceae ( 3). The strain was 
susceptible to all antimicrobial agents 
that we tested. The impact of CO2 on 
the susceptibility of capnophilic strains 
of E. coli is unknown. Susceptibility 
of some antimicrobial agents such as 
quinolones can be inﬂ  uenced by the 
pH change and enhanced growth that 
occur during CO2 incubation when 
testing capnophilic organisms (10).
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Duck Migration and 
Past Inﬂ  uenza A 
(H5N1) Outbreak 
Areas 
To the Editor: In 2005 and 2006, 
the highly pathogenic avian inﬂ  uenza 
(HPAI) virus subtype H5N1 rapidly 
spread from Asia through Europe, the 
Middle East, and Africa. Waterbirds 
are considered the natural reservoir 
of low pathogenic avian inﬂ  uenza vi-
ruses (1), but their potential role in the 
spread of HPAI (H5N1), along with 
legal and illegal poultry and wildlife 
trade (2), is yet to be clariﬁ  ed.
The garganey (Anas querquedula) 
is the most numerous duck migrating 
between Eurasia and Africa: ≈2 mil-
lion gather in the wetlands of Western 
Africa every northern winter (3). We 
report on a spatial correlation between 
the 2007 migration path of a garganey 
monitored through satellite telemetry 
and areas that had major HPAI (H5N1) 
outbreaks from 2005 through 2007.
Seven garganeys were captured, 
sampled, and ﬁ  tted with a 12-g sat-
ellite transmitter in northern Nigeria 
(Hadejia-Nguru Wetlands; 12°48′N; 
10°44′E) in the period February 7–15, 
2007. All cloacal and tracheal swabs 
tested negative for avian inﬂ  uenza 
virus by real-time reverse transcrip-
tion–PCR analysis of the matrix 
gene. One second-year (>9-month-
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